Oral administration of live attenuated Salmonella enterica serovar Typhimurium expressing chicken interferon-α alleviates clinical signs caused by respiratory infection with avian influenza virus H9N2.
Low pathogenic avian influenza (LPAI) H9N2 has attracted considerable attention due to severe commercial losses in the poultry industry. Furthermore, avian influenza virus (AIV) H9N2-infected chickens can be a reservoir for viral transmission to mammals including pigs and humans, complicating control of viral mutants. Chicken interferon-alpha (chIFN-α) may be useful as an exogenous antiviral agent to control AIV H9N2 infection. However, a superior vehicle for administration of chIFN-α is needed because of challenges of protein stability, production cost, and labor associated with mass administration. Presently, oral administration of single dose of attenuated Salmonella enterica serovar Typhimurium expressing chIFN-α alleviated clinical signs and histopathological changes caused by respiratory infection with AIV H9N2 and reduced the excretion of virus in cloacal swab samples. Similarly, chickens administered S. enterica serovar Typhimurium expressing chIFN-α showed inhibited replication of AIV H9N2 in several different tissues including trachea, lung, cecal tonsil, and brain. Furthermore, immune responses specific for challenged AIV H9N2 were enhanced in chickens administered S. enterica serovar Typhimurium expressing chIFN-α, as determined by hemagglutination inhibition assay of sera, proliferation and IFN-γ and interleukin-4 expression by AIV H9N2 antigen-stimulated peripheral blood mononuclear cells and splenocytes. Therefore, oral administration of S. enterica serovar Typhimurium expressing chIFN-α can successfully control clinical signs caused by respiratory infection with AIV H9N2, which provides valuable insight into the use of attenuated Salmonella vaccine as an oral delivery system of chIFN-α to prevent the replication of AIV H9N2 in respiratory tract.